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Currently, an estimated 38 million individuals 65 years or older live
in the United States, and more than 11 million of these individuals
are 80 years or older. Older people are at high risk of neuropathic
pain because many diseases that cause neuropathic pain increase
in incidence with age. Depending on their underlying health, older
adults with neuropathic pain may have to cope with multiple co-
existing diseases, polypharmacy, and impaired functional ability.
The objective of this article is to review how aging and frailty af-
fect the treatment of older adults with neuropathic pain. Specific
topics reviewed include the complexity of treatment decisions
in older patients due to aged heterogeneity, multimorbidity, and
polypharmacy; selection of treatment in an effort to maximize pa-
tients’ functional abilities in addition to relieving their pain; more
careful dosing (usually lower) and monitoring of pharmacotherapy
relative to younger patients due to age-related changes in phar-
macokinetics and pharmacodynamics; and underrepresentation
of older adults in clinical trials of neuropathic pain treatments,
which further compromises physicians’ ability to make informed
treatment decisions.
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ADL = activity of daily living; IADL = instrumental ADL; NSAID = non-
steroidal anti-inflammatory drug

limb amputation,® and stroke.” Indeed, the incidences of
postherpetic neuralgia, painful diabetic neuropathy, and
phantom limb pain are all several times higher in patients
75 years or older than in patients between 45 and 59 years.'°
Furthermore, these and other diseases commonly coexist in
older patients, which results in patients with neuropathic
pain frequently having complex drug regimens that com-
plicate pharmacotherapeutic choices.

Given the large number of older persons with neuro-
pathic pain and their complex health problems, the objec-
tive of this article is to review how aging and frailty affect
the treatment of older adults with neuropathic pain. The
specific principles and topics include aged heterogeneity,
multimorbidity, functional status, geriatric pharmaco-
therapy, and limitations in the evidence base for treatment
decisions for older adults.

-

n the United States, 17% of the population is 60 years
A or older, and more than 38 million individuals are 65
years or older.! Furthermore, more than 11 million of these
individuals are 80 years or older. This statistic is important
because this group has the highest prevalence of comorbid-
ity, disability, and frailty of any age group. Experts project
that by 2030 the number of persons aged 65 years or older
in the United States will increase to an estimated 71 mil-
lion, and the number of persons aged 80 years or older will
increase to an estimated 19.5 million.!

The burden of neuropathic pain, defined as pain arising
as a direct consequence of a lesion or disease affecting the
somatosensory system,” is disproportionately experienced
by older patients. For example, in a multinational, cross-
sectional study of patients with chronic neuropathic pain,
half of all patients were 65 years or older.* Older adults are
at increased risk of neuropathic pain compared with young-
er adults because many diseases that cause neuropathic
pain increase in incidence with age. These age-related dis-
eases/conditions include diabetes mellitus (painful diabetic
neuropathy),* herpes zoster (postherpetic neuralgia),’ low
back pain (such as lumbar spinal stenosis),® many cancers,’
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AGED HETEROGENEITY

The proportion and number of older adults are substantial
and increasing worldwide (Table 1). An important consid-
eration in treating older adults is aged heterogeneity, that is,
older people are the most heterogeneous of any age group
on a wide variety of physical, psychological, social, and
functional characteristics."" On one end of the spectrum
of health care are people with few or no medical problems
who are physically active and show minimal age-related
decline in function. For them, treatment options are gener-
ally the same as for younger people. At the other end of
the spectrum are frail or vulnerable individuals, who have
multiple medical problems, take multiple medications,
are physically inactive, and are functionally disabled. Of
course, there are a large number of people between these
ends of the spectrum, a state that has been called usual ag-
ing.!? A corollary concept is that a given person’s chrono-
logical age is not necessarily equal to their biological age.

Frailty is defined as a state of late life decline character-
ized by weakness and failure to thrive that puts individuals
at high risk of adverse outcomes." Frailty results from
decreased physiologic reserves and multisystem dysregu-
lation with limited capacity to maintain homeostasis and
respond to stresses. Frailty is marked by loss of function
and increased susceptibility to morbidity and mortality.'*!
Clinical manifestations of frailty include alterations in
mobility, strength, endurance, nutrition, and physical activ-
ity. By this definition, the prevalence of frailty in the Car-
diovascular Health Study was 7% in community-dwelling
participants 65 years or older and 30% in those 80 years or
older."

A concept related to frailty is vulnerability. The term
vulnerable elder has been defined as people 65 years or
older who are at increased risk of death or functional
decline.'® In the Assessing Care of Vulnerable Elders
project,'® investigators identified age (75-84 years and >85
years), self-rated health (fair or poor), limitation in physi-
cal functioning, and any functional disability as predictors
of death or functional decline during a 2-year period com-
pared with the lower-scoring majority of the sample. Using
this definition, these researchers developed a set of quality
measures specific for vulnerable elderly patients. An un-
derlying theme in clinical and research work on frailty and
vulnerability is that treatment decisions are considerably
more complex for these individuals than for healthy older
people.

Aged heterogeneity influences the effect of neuropathic
pain. The effect ranges from a reduction in enjoyment of
life in healthy elders to progressive functional decline, po-
tential nursing home placement, and even death in frail or
vulnerable elders. Aged heterogeneity also influences the
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TABLE 1. Number of Older Adults by Age Group
for 8 Countries, 2008

Age group (y)

Country >65 >75 >80
Australia 2,793,880 1,326,032 791,263
China 106,125,141 37,603,535 16,876,392
Finland 868,096 405,536 229,540
Germany 16,515,063 6,979,401 3,996,499
Ttaly 11,656,582 5,675,840 3,285,399
Japan 27,494,233 12,846,590 7,271,762
United Kingdom 9,735,756 4,671,190 2,755,763
United States 38,690,169 18,635,957 11,409,264

Data from US Census Bureau International Database (http://www.census
.gov/ipc/www/idb/).

goals of care. For the active older person, the goals of care
may be the ability to travel and lecture, whereas in the frail
individual, the goals may be the ability to better transfer
from bed to chair and to use an assistive device to walk.
Furthermore, it informs treatment selection and potential
adverse effects of treatment because healthy elders may
be more likely to withstand a procedure or certain drugs
compared with frail elders. Finally, it establishes who is
involved in treatment decisions. Family members and care-
givers become important influences on treatment selection
and provision in dependent older people with neuropathic
pain.

MULTIMORBIDITY

Another important consideration in treating older adults
is multimorbidity, defined as the coexistence of 2 or more
diseases or conditions.'” Comorbidity is a related concept
that refers to the interaction between 2 conditions or the ef-
fect one condition has on another condition. Multimorbid-
ity is a common problem in older people because chronic
diseases develop with increasing age and accumulate over
time.'® In Medicare studies in the United States, 65% of
adults older than 65 years have multiple chronic diseases."
The percentage of people with multimorbidity increases
with age even among older individuals. In a US study in
general practice, the prevalence of multimorbidity was
73% in those 80 years or older,”® whereas in a recent Aus-
tralian study, the prevalence of multimorbidity was 75%
for those aged 65 to 74 years and 83% for those 75 years
or older.”! The most common diseases include visual im-
pairment (eg, macular degeneration, diabetic retinopathy,
glaucoma, and cataracts), hearing impairment, cardiovas-
cular diseases (eg, hypertension, coronary artery disease,
and congestive heart failure), musculoskeletal conditions
(eg, arthritis), dementia, stroke, and diabetes mellitus
(Table 2). Multimorbidity is strongly associated with fre-
quent use of health services and high expenditures' and is
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TABLE 2. Common Coexisting Conditions in Older Adults

Chronic pain Cancer
Urinary incontinence Dementia
Falls Parkinsonism

Influenza and pneumonia Insomnia

Herpes zoster and Chronic obstructive pulmonary
postherpetic neuralgia disease

Urinary tract infection Visual impairment

Hypertension Hearing impairment

Coronary artery disease Gastroesophageal reflux disease

Congestive heart failure Constipation

Diabetes mellitus Osteoarthritis

Stroke Osteoporosis

Data from Ann Fam Med® and Med J Aust.*!

also associated with neuropathic pain. In a large insurance
database cohort (average age, 58 years), 70% of patients
with neuropathic pain had 2 or more chronic comorbidities
compared with only 13% of age- and sex-matched patients
without neuropathic pain.?

Multimorbidity modifies the risks and benefits of neu-
ropathic pain treatment in older patients, depending on
the diseases and their interactions. Consider a patient with
postherpetic neuralgia who has coexisting dementia. The
assessment of pain and titration of analgesic therapy are
challenging because of the effect of cognitive impairment
on pain ratings. Caregiver perceptions and stress may
have a major effect on treatment decisions and patient-
physician interactions. Furthermore, some neuropathic
pain treatments can worsen the cognitive status of the
patient. Finally, some common comorbid conditions in
older adults make the use of neuropathic pain drugs risky.
Tricyclic antidepressants are contraindicated during the
recovery phase after myocardial infarction or in patients
with prolonged QT on electrocardiography. Use of anti-
convulsants and antidepressants in patients with depres-
sion and suicidality has black box warnings from the Food
and Drug Administration. Opioids are contraindicated in
patients with ileus.

The complexity of determining the risks and benefits of
treatment increases as the number of coexisting diseases in-
creases. For example, physicians may encounter a diabetic

TABLE 3. Components of Functional Status in Older Adults

Basic activities Instrumental activities Other
of daily living of daily living key activities
Bathing Using telephone Paid or unpaid
Dressing Traveling (volunteer) work
Grooming Shopping Socialization
Continence Cooking Leisure activities
Transferring Housework Community
Walking Managing medications activities
Eating Managing money Cognitive capacity
Sleep
Data from JAMA® and Am J Am Geriatr Soc.**
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patient with painful diabetic peripheral neuropathy who is
obese and has knee and back osteoarthritis, coronary artery
disease, congestive heart failure, peripheral arterial disease,
and depression. Although the painful diabetic neuropathy
alone can negatively affect physical activity and mood, the
interaction among the patient’s diseases may produce an
even greater negative effect on physical activity, mood, diet
and glucose control, and falls and fracture risk. (The article
on disease considerations in this supplement reviews the
effect of specific diseases in more detail.)

FUNCTIONAL STATUS

Maintenance of independent function and living is critical-
ly important to older people and a major goal of care. Key
measures of function include basic activities of daily living
(ADLs) (ie, bathing, dressing, grooming, toileting, eating,
and walking)* and instrumental ADLs (IADLSs) (ie, using
the telephone, traveling, shopping, cooking, doing house-
work, managing medications, and managing money).**
Other important activities include paid or unpaid (volun-
teer) work, leisure activities, cognitive capacity, and sleep
(Table 3). The need for assistance with function is common
in older adults and increases with age. In 2007, among US
adults aged 65 to 74 years, 638,000 (3%) required help with
ADLs and 1,221,000 (6%) required help with IADLs.»
Among adults 75 years or older, approximately 1,855,000
(11%) required help with ADLs and 3,390,000 (20%) re-
quired help with IADLs.” The need for assistance among
older people is higher among women, multiracial popula-
tions, and those with low income.

Neuropathic pain may have potent negative effects on
ADLs.?® In a nationally representative survey of Austrians
of all ages, neuropathic pain resulted in strong restrictions
on daily living in 65% of individuals.”” In studies of acute
herpetic neuralgia, which has features of nociceptive and
neuropathic pain, older patients had poorer physical,
emotional, social, and role functioning; reduced ability to
perform basic ADLs and TADLSs; and impaired energy and
sleep.?®?* A study of patients aged at least 65 years with
postherpetic neuralgia found that pain interfered most with
general activity, mood, sleep, and enjoyment of life.*® In a
cohort of patients with painful diabetic neuropathy (mean
age, 61 years), more than 60% reported moderate or severe
interference with general activity, mood, walking ability,
normal work, sleep, and enjoyment of life.*! Several stud-
ies have found that different neuropathic pain conditions
are associated with reduced 36-Item Short-Form Health
Survey scores relative to the general population.*>* In-
creasing pain intensity correlates with increasing negative
effects on functional status,* although this correlation is
not perfect. Older patients with modest pain ratings may
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have considerable decline in function, whereas others with
very high pain ratings manage to function adequately.
Neuropathic pain in older patients has also been shown to
substantially contribute to social isolation in both patients
and their spouses.™

Given the importance of independent functioning
to older adults and the effect of neuropathic pain on
functioning, an important goal of neuropathic pain treat-
ment is improvement in functional status. Therefore,
physicians should add functional status measurement at
baseline and during treatment to chart progress toward
that goal.** Standard measures of basic ADLs and IADLs
may not be sufficiently sensitive to change because func-
tion is traditionally measured as independent, assistance,
or dependent. Some older individuals with neuropathic
pain may rate their function on a particular item as in-
dependent (eg, dressing), but the pain may increase the
time and effort needed to do the task. Conversely, some
older individuals may already be dependent in a task (eg,
bathing), but the pain increases the time and effort of
the caregiver to accomplish the task. Patient ratings of
pain-related interference with ADLs may be more useful
measures in some patients. The 0- to 10-point interference
rating measure used in the Brief Pain Inventory is a good
example of such a measure.*

GERIATRIC PHARMACOTHERAPY

Polypharmacy, defined as either the use of multiple medi-
cations or the use of unnecessary medications, is common
in older people and increases the risk of adverse drug
reactions, nonadherence, and increased cost. Older adults
use a disproportionately high number of drugs compared
with younger adults. Analgesic, cardiovascular, gastroin-
testinal, endocrine, and central nervous system drugs con-
stitute the most prevalent therapeutic classes.?’ In national
surveys of medication use among community-based indi-
viduals in the United States, 84% of patients aged 65 to 74
years and 90% of patients aged 75 to 85 years take at least
1 prescription medication,*® more than half of US adults
57 years or older take at least 5 medications or dietary
supplements,®® and 12% of people 65 years or older take
at least 10 medications.’” The average number of drugs
and the proportion of individuals taking 5 or more drugs
are much higher in hospital and nursing home settings. Of
patients with neuropathic pain who take prescription med-
ications for such pain, more than one-quarter also take
medications for anxiety, depression, or sleep.’ Further-
more, older adults frequently take vitamins, minerals, and
herbal preparations, which can result in potential adverse
effects. Polypharmacy increases the risk of drug-drug
interactions in general and with medications commonly
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used to treat neuropathic pain specifically. In one sample,
4% of patients, or an estimated 2.2 million patients in the
United States, were taking combinations of medications
likely to cause major drug-drug interactions.*® Web-based
resources (eg, epocrates) are useful for identifying drug-
drug interactions.®

Adverse drug events (an injury resulting from a drug)
and adverse drug reactions (a subtype of adverse drug event
meaning harm directly caused by a drug at usual doses) are
common in older adults and are related to the number and
types of drugs taken, multimorbidity, and inappropriate
prescribing. In recent US studies, the rate of adverse drug
events among older adults in the outpatient setting was 50
per 1000 patient-years, whereas in the nursing home set-
ting the rate was 9.8 adverse drug events per 100 resident-
months (equivalent to 1181 per 1000 patient-years or
23.6-fold higher).***! The most common serious adverse
drug events included bleeding due to nonsteroidal anti-
inflammatory drugs (NSAIDs) and anticoagulants; hypo-
glycemia from insulin and oral hypoglycemics; and con-
fusional states or delirium due to opiates, anticholinergics,
benzodiazepines, antipsychotics, and anticonvulsants.**4
Drug-related falls and injury are less common but still seri-
ous consequences of central nervous system—active drugs.
Several drugs used to treat neuropathic pain, such as opi-
oids, tricyclic antidepressants, gabapentin, and pregabalin,
are among those associated with sedation, dizziness, and
falls, particularly in frail or vulnerable elderly patients.
NSAIDs are commonly prescribed for pain in older adults,
but no evidence supports NSAID use for neuropathic pain,
and these agents may have serious cardiovascular, kidney,
and hematologic adverse effects in older adults. Topical
medications generally have lower risk of serious adverse
effects, including the lack of central nervous system ad-
verse effects.

Patients or physicians may attribute symptoms and signs
of an adverse drug event to a preexisting disease, a new dis-
ease, or usual aging. Adverse drug events should be in the
differential diagnosis of any geriatric syndrome, not only to
remove the offending agent but also to avoid a prescribing
cascade in which another medication is used to treat the ad-
verse drug event when it is mistakenly diagnosed as another
disease or condition.* Nearly three-quarters of preventable
adverse drug events are due to errors in monitoring, so
close follow-up of patients with new prescriptions of drugs
for neuropathic pain is warranted.*

Aging is associated with clinically important changes
in pharmacokinetics*® (Table 4) and pharmacodynamics.*’
Drug absorption is generally unchanged, but studies of
drug distribution reveal increased plasma concentration of
water-soluble drugs and increased half-life of fat-soluble
drugs in older adults. Age-related changes in hepatic me-
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TABLE 4. Age-Related Changes in Pharmacokinetics

Phase Change

Absorption Minor changes for most drugs

Decreased gastrointestinal pH, emptying

Water-soluble drugs: decreased volume of
distribution and increased plasma concentration

Fat-soluble drugs: increased volume of
distribution and increased half-life

Decreased clearance and increased half-life for
drugs with oxidative metabolism or high
hepatic extraction ratio

Decreased clearance and increased half-life of
renally eliminated drugs

Distribution

Hepatic metabolism

Renal excretion

Data from Am J Geriatr Pharmacother.*

tabolism lead to decreased clearance and increased half-
life of drugs that undergo phase 1 oxidative metabolism
or have high hepatic extraction ratios. Finally, age-related
decline in kidney function leads to decreased clearance and
increased half-life of drugs eliminated by the kidney. Ap-
proximately 7% of older adults aged 60 to 69 years and at
least 26% of adults 70 years or older have stage III chronic
kidney disease (estimated glomerular filtration rate of <60
mL/min per 1.73 m?). Drugs used for neuropathic pain that
are renally excreted include gabapentin and pregabalin;
thus, dosage adjustment is necessary in patients with renal
impairment.

The pharmacodynamic change of most relevance to
neuropathic pain treatment involves the central nervous
system. A recent comprehensive review found that older
adults have increased pharmacodynamic sensitivity to
central nervous system-—active drugs, particularly anes-
thetics, benzodiazepines, and opioids.*’ This increased
pharmacodynamic sensitivity combined with age-related
changes in central nervous system physiologic function
places the older adult at increased risk of an amplified
response to central nervous system—active drugs. The im-
plication of these age-related changes in pharmacokinet-
ics and pharmacodynamics for the prescription of medi-
cations for neuropathic pain is that older adult patients
require more careful dosing (usually lower), titration
(usually slower), and monitoring compared with younger
patients. The heterogeneity of older adults previously
mentioned applies to drug tolerance and dosing such that
some older patients will not tolerate usual adult doses but
others will tolerate and need the same dosing as a younger
person.

LIMITATIONS IN THE EVIDENCE BASE
FOR TREATMENT OF OLDER ADULTS

Older adults are underrepresented in clinical trials in a
number of therapeutic areas.*®>? In particular, vulnerable
and frail older adults are routinely excluded from clinical
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trials. One study of more than 16,000 patients with cancer
in clinical trials found that 25% of the patients were 65
years or older and 13% were 70 years or older.* However,
more than 60% of all cancer cases occur in individuals 65
years or older, and 47% of all cancer cases in the United
States occur in individuals 70 years or older. A study of
the published literature on acute coronary syndromes from
January 1966 to March 2000 found that trial enrollment of
patients 75 years or older increased from 2% for studies
published during 1966-1990 to 9% during 1991-2000. Both
percentages are well below the 37% of patients 75 years
or older among all patients with myocardial infarction,
leading the authors to conclude that older adults remain
underrepresented in published trial literature relative to
their disease prevalence.*

The exclusion of older adults with comorbidities and the
underrepresentation of the “old old” (people >80 years) are
phenomena seen in clinical trials of medications for neu-
ropathic pain. In a study of pregabalin for painful diabetic
neuropathy, patients (mean age, 60 years) were required to
be generally free of serious or unstable medical conditions,
psychiatric disorders, amputations other than toes, and
nondiabetic neurologic disorders.” In a study of pregabalin
for postherpetic neuralgia, patients (mean age, 73 years;
age range, 36-96 years) were excluded if they had active
malignant disease or any clinically important respiratory,
hematologic, hepatic, or cardiovascular disease.” In a
clinical trial of gabapentin for postherpetic neuralgia,
patients (median age, 73 years; age range, 39-90 years)
were excluded if they had the following: immunocompro-
mised state, severe hepatic or renal insufficiency, serious
hematologic disease, severe pain other than that caused by
postherpetic neuralgia, or any serious or unstable medical
condition.® The exclusion of older adults with comor-
bidities or frailty from clinical trials might relate in part to
concern for the safety of these vulnerable patients. Recruit-
ment and retention of older adults into clinical trials are
also known to be problematic, and specific efforts aimed
at older adults must be made to recruit a generalizable
study sample.’ Regardless of the underlying reasons, the
underrepresentation of older adults reduces the generaliz-
ability of clinical trial results and interferes with our abil-
ity to estimate the benefits and risks of treatment of older
individuals.

CONCLUSION

A large number of older adults are at risk of neuropathic
pain because many diseases that cause neuropathic pain
increase in incidence with age, such as diabetes mellitus,
herpes zoster, low back pain, cancers, limb amputation,
and stroke. The wide heterogeneity of health in older adults
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influences the effect of neuropathic pain, assessment of
pain and pain comorbidities, goals of care, and selection
of treatments, particularly for frail or vulnerable elderly
individuals. The complexity of determining the risks and
benefits of treatment increases as the number of coexist-
ing diseases increases in a given individual. An important
goal of neuropathic pain treatment is improvement in
functional status given the adverse effects of neuropathic
pain on functioning in older adults. Physicians can create
a successful treatment plan for neuropathic pain in older
adults with careful drug selection and monitoring and with
attention to comorbid conditions, concurrent medica-
tions, and age-related changes in pharmacokinetics and
pharmacodynamics.
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